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ABSTRACT
Government-restricted movement during the coronavirus
pandemic in various countries around the world has led to
rapid and fundamental changes in our health behaviour. As
well as being at a higher risk of contracting and being
hospitalised with COVID-19, the elderly, those with chronic
disease and lower socioeconomic groups are also
disproportionately affected by restriction of movement,
further widening the physical activity health inequality. In
this viewpoint we discuss the physiological sequelae of
physical inactivity, and the additional burden of ageing and
inflammation. We provide recommendations for public
health promotion and interventions to try to mitigate the
detrimental effects of physical inactivity and rebalance the
health inequality.
INTRODUCTION
The new global pandemic of severe acute
respiratory syndrome coronavirus 2 (SARS-
CoV-2), has profoundly altered our everyday
lives. People face the virus from uneven start-
ing points. Existing health inequalities in non-
communicable diseases such as hypertension
and diabetes increase the severity of COVID-
19 infection and likelihood of death. The
wider societal measures introduced to control
the spread of the virus and save lives now, are
exacting a heavier social and economic price
on those already experiencing hardship.
Societal lockdown’s have varied worldwide,
significantly impacting physical activity beha-
viour. Whilst some countries (eg, United
Kingdom (UK), Australia) have not restricted
people’s ability to exercise outside daily,
others (eg, Spain, Italy) restricted this for sev-
eral weeks. Despite a likely increase in seden-
tary behaviour for some, other studies suggest
lockdown may have led to increases in popu-
lation-level interest in and engagement with
physical activity.1 A disproportionate increase
in loneliness during lockdown can increase
the risk of poor health behaviour, especially
in groups living in areas of multiple depriva-
tions. However, medical and government
initiatives have largely focussed on health pro-
tection and managing COVID-19 related
disease with little emphasis on health
promotion.
The boundaries placed on physical activity
have been felt disproportionately by the
elderly; comorbid; those with caring responsi-
bilities; those without access to outdoor space;
and simply those less literate in exercise, thus
widening further, inequalities in physical
activity. Understanding the musculoskeletal
and metabolic sequelae of physical activity
and how they disproportionately affect cer-
tain groups, is an important element in
designing population approaches that
respond to the needs of different cohorts. As
we tentatively enter the next stage, recovery
and rehabilitation, are we able to mitigate
some of these disparities?
Physiological sequelae of physical inactivity
Physical inactivity has a rapid and profound
negative effect on musculoskeletal and meta-
bolic health. Bed rest models, used to mimic
the extreme unloading on the body experi-
enced by astronauts, show a loss of quadriceps
muscle volume of 18% after 90 days,2 with
greater decrements in muscle power. There
is a rapid reduction in peripheral insulin sen-
sitivity, largely at themuscle level.3 More prag-
matic-reduced step count models (under
1500 steps per day) in healthy volunteers
demonstrate a 17% reduction in peripheral
insulin sensitivity and a 7% reduction in VO2
max4 and these changes are amplified when
participants are also overfed.5 These changes
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► Large swathes of the population are likely to have
been significantly more sedentary during the COVID-
19 pandemic.
► Government enforced lockdowns and COVID-19
infection itself disproportionately affects the
elderly, the comorbid and lower socioeconomic
groups who may not have access to outdoor space.
► Action going forward should have targeted
strategies to rebalance the health inequalities
resulting from the pandemic.
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are more marked in the elderly due to the loss of muscle
mass and quality with age, which is associated with a loss of
functional independence. The mechanism is due to the
relative ‘anabolic resistance’ to dietary protein and exer-
cise in muscles of older individuals.6 Previously indepen-
dent elderly people may emerge from lockdown
dependent due to functional strength loss. Muscle
volume loss and insulin resistance are also accelerated
where inflammation is present, such as secondary to sep-
sis or in pro-inflammatory chronic disease states. Inten-
sive care patients with multiorgan failure lose 15% rectus
femoris cross-sectional area by day 7, and face
a prolonged recovery.7 Worldwide, higher diagnosis
rates, hospitalisations and death rates from COVID-19
are more common with increasing age as well as those
living in deprived areas. In several countries, including
the UK, USA and South Africa, those in Black, Asian and
Minority Ethnic (BAME) groups were more likely to be
infected and have worse mortality rates, thought to be
secondary to structural and cultural disparities. Inequality
in physical activity behaviour, as well as rates of and mor-
bidity from infection are prevalent therefore.
Physical inactivity and mental health
The effect of physical isolation on our mental health also
cannot be overlooked. Loneliness is particularly affecting
those living alone and without children, and is strongly
associated with depression, generalised anxiety and poor
health behaviour.8 Higher exercise levels in older adults
during the COVID19 pandemic has been associated with
more positive psychological well-being.9 Controlled
experiments have found that regular physical activity pro-
tects mental health in those undergoing 8 months of
prolonged social isolation.10 In the UK, data from Sport
England indicate 65% of adults were using activity to
manage their mental health during a time of increased
stressors including fear of contagion, job insecurity, and
a lack of normal social support.11 Themost vulnerable are
probably likely to be those on the lowest income, and they
will be disproportionately impacted by physical inactivity.
The shift to increased home working for many people
further reduces the social contact of the normal work
environment.
Recommendations for action
Strategies to diminish these changes can be at an indivi-
dual, a community, or a national public policy level. Pub-
lic health campaigns should outline simple, affordable
advice for engaging in physical activity. Targeted physical
activity campaigns may be required for older age groups
or vulnerable groups of society. A recent international
white paper supports regular low/medium intensity
high volume exercise and a 15–25% reduction in caloric
intake to prevent physiological decline following
sedentarism.12 As group exercise opportunities become
more limited, and outdoor exercise becomes less attrac-
tive approaching winter months, there may be a natural
shift to online resources. With greater home working,
employers should be proactive in incentivising physical
activity. Businesses could be innovative by organising
group exercise classes or challenges which reinforce the
lost sense of connection and community. Regular breaks
and short bursts of efficient physical activity at home
should be promoted including resistance exercise requir-
ing minimal equipment, such as bodyweight exercises.
A need for simple and safe ways to stay physically active
in a limited space has been highlighted as a priority
among older adults living at home during the
pandemic.13 For those without access to the internet,
there is a potential role for telephone volunteer services
to support those isolated, especially in communities
where these are less likely to be established by commu-
nities themselves. However, solely relying on interven-
tions that focus on individual change may be limited
due to disparity in accessibility and capability.14
As we re-open society, can we do so in a way to influence
the environment in which we live? Health inequalities are
due to a complex interplay of environmental and social
factors which impact a local area.15 Strategies should be
place-based approaches and build physical activity and
health into local and national government decisions.
Active travel via government subsidised vouchers to
those of lower socioeconomic status, has previously
shown to be successful in early years nutrition.16 As health
services re-open, physical activity could be incorporated
into new models of care. Post-COVID ‘recovery’ clinics
using a multidisciplinary approach are currently sporadic
or non-existent, but important as it is estimated that 10%
of people experience prolonged illness after COVID-19.17
Studies to evaluate intervention strategies for long-
COVID are urgently required to prevent long term mor-
bidity. Those with persistent or progressive symptoms
need integrated physician-led care models with a strong
musculoskeletal and prevention focus. Grant pro-
grammes to evaluate the effectiveness of new models are
needed. Health promotion is as important as health pro-
tection in reducingmorbidity andmortality and demands
immediate prioritisation. Linking medicine and public
health with evidence-based community physical activity
programmes is a priority.
The United Nations and International Olympic Com-
mittee, recognising the physical and mental health bene-
fits of physical activity, has advocated the incorporation of
sport into international COVID-19 recovery plans.18
Sporting organisations should also identify ways to
engage with vulnerable groups who normally participate
in sporting programmes in low-income communities who
are currently unable due to restriction to movement.
Outreach activities to promote physical activity and
widen resources in specific disadvantaged cohorts is suc-
cessful in previously targeted interventions.19 Engage-
ment in sport has many mental health benefits and
promotes social cohesion at a time when social interac-
tion is minimised. Finally, consideration of prioritising
vaccination to those most at risk may become increasingly
important as the months to come.
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The current changes in our physical activity behaviour
disproportionately impact certain groups of society.
This may lead to a second wave of health inequality
driven by disparities in access and availability to be
physically active during a period of restricted move-
ment. COVID-19 has likely further influenced how
these different factors interact, multiply and reinforce
each other. Acting on only one part of this complex
system is likely to only ever provide a partial and
incomplete response. Not only is a holistic, collabora-
tive and integrated public health approach required
to reduce the negative impact of high amounts of
sedentary behaviour in the population during the cur-
rent pandemic, but specific strategies using a place-
based approach targeting at risk and disadvantaged
groups from national to grass roots level need to be
considered if we are ever to reduce the further widen-
ing of physical activity health inequality.
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